Background: Suicidal behaviour has long been recognized to vary widely between countries. Yet, rates of suicidal behaviour do not only vary between, but also within countries. Gender and socioeconomic differences in suicidal behaviour are well established, but the literature on suicidal behaviour and migrants is sparse, particularly in Belgium. The present study maps out the occurrence of suicide mortality across three of the largest migrant groups (Italians, Turks and Moroccans) versus the native population in Belgium, and verifies whether this association persists after accounting for socioeconomic variables. Methods: Census-linked mortality follow-up data covering the period 2001-2011 were used to probe into suicide mortality. To compare absolute differences by migrant background, indirect standardisation analyses were carried out. To assess relative differences, Cox proportional hazards models were performed. Analyses were restricted to 18-to 64-year-olds. Results: Belgian men and women have the highest suicide mortality risk, persons of Moroccan/Turkish origin the lowest, and Italians are somewhere in between. When migration generation is considered, the risk is higher for second-generation groups compared to that of the first-generation. Accounting for socioeconomic determinants, the difference between the native population and the various nationality groups intensifies. Conclusion: Although the risk is generally lower for minorities compared to the majority population, the results across migration generations underscore minorities' increased vulnerability to suicide over time. Future research should focus on understanding the risks and protective factors of suicidal behaviour across different nationality groups. This way, tailored policy recommendations can be developed in order to tackle the burden of suicide.
Introduction

S
uicidal behaviour is of major public health concern worldwide. The estimated average suicide rate in Europe is 13.9 suicides per 100 000 inhabitants, with rates varying widely between countries. 1 Rates of suicidal behaviour vary not only between, but also within countries. Yet, literature on suicidal behaviour comparing the host populations with populations of migrant background is sparse. Only a relatively small number of studies have mapped out to which extent variations in suicidal behaviour by migrant background exist. In general, the outcomes show diverging results depending on the migrant group that was studied.
2-7 More research is needed to gain further insight in these patterns. Suicide attempts are among the strongest predictors for suicide. 2, 8, 9 Suicidal ideation, suicide attempts and suicide mortality are linked phenomena but they do not always occur on a continuum. The continuity in the way in which these behaviours occur over time, strongly depends on the cultural context. 10 Age, gender and socioeconomic differences are found to be consistent epidemiological factors in suicidology. Non-fatal suicidal behaviour (ideation and attempts) is more common among adolescents and young adults and diminishes over time 2,11 compared to completed suicide, which increases with age and follows an inverse gradient. [11] [12] [13] Gender differences in suicidal behaviour are similar for most cultures. 14 In general, females are known to have an increased risk of non-fatal suicidal behaviour compared to males, 3, 15, 16 whereas males are more likely to die from suicide than their female peers. 10, 13 This pattern is not entirely universal: in some regions of the world, the outcomes are different 17, 18 (e.g. China where females have both the highest rate in non-fatal suicidal behaviour and completed suicide). Also, suicidal behaviour is known to follow a strong social gradient, 12 where people with a disadvantaged socioeconomic position are disproportionally more vulnerable. 19 Belgium has one of the highest suicide mortality rates in Western Europe (19.25/100 000) 20 and 27.5% 21 of its population is of foreign origin (first-and second-generation migrants). So far, research on differences in suicidal mortality by migrant background remains fairly under-investigated in Belgium. For these reasons, the Belgian setting makes an interesting case for further investigation. Italians, Turks and Moroccans are among the largest immigrant groups in Belgium. Predominantly male immigrants of Italian, Turkish and Moroccan origin came to Belgium as guest labourers in the postwar period and in the 1970s 22, 23 with the idea of saving money and returning home, but the majority decided to stay in Belgium. Nowadays, these first-generation migrants together with their descendants (second-generation migrants), constitute a considerable share of the population in Belgium.
This study aims to (1) compare the suicide mortality rates between the population of Italian, Turkish and Moroccan origin with the native majority population in Belgium, and (2) to verify whether this association persists after accounting for socioeconomic variables (employment status, housing status and educational level).
Methods
Data design and study populations
Data from the 2001 Belgian census linked to register data on emigration and mortality for the follow-up period 01 October 2001-31 December 2011 were used. The 2001 Belgian census is the census with the longest follow-up period available at the time of the study. The census covers the entire population officially residing in Belgium (N = 10 295 724) and contains a wide range of socioeconomic and demographic variables. The strength of this database is its size, resulting in a total of 1 056 533 deaths and an exposure of 98 572 079 person-years during follow-up. To account for the time-varying effect of age, individual follow-up times were split into 1-year age bands. This process is done by performing Lexis expansions 24 to compute age-at-risk. A selection of adults aged 18-64 years of Belgian, Italian, Turkish or Moroccan origin was made. We selected the 18-to 64-year-old working age population to have sufficiently large proportions of both first-and secondgeneration migrant groups. Persons studying at the time of the census were not included (N = 272 453; 5%), since they are not likely to reflect their true socioeconomic position because they are still in a transition period when it comes to employment status, educational level and housing status.
Measures
Suicide mortality
The dichotomous outcome variable suicide mortality was obtained through individual record linkage to the mortality register (with information on causes of death) from October 2001 to December 2011. Death by suicide was identified by the WHO International Classification of Diseases, Tenth Revision codes (ICD-10) 25 : X60-X84, Y870 ((sequelae of) intentional self-harm) and Y10-Y34 (event of undetermined intent). The codes for death by undetermined intent (ICD-10 codes Y10-Y34) were included in the analyses because the number of suicides is probably underreported.
When the different ICD-10 codes were analysed by migrant background, substantial differences were found between the respondents of Turkish and Moroccan origin on the one hand and the population of Italian and Belgian origin on the other (Appendix 1). A disproportionately large number of respondents of Turkish and Moroccan origin (16 and 30% respectively) were diagnosed under the ICD-10 codes Y10-Y34, compared to only 8 and 7% among the respondents of Italian and Belgian origin. Sensitivity analyses were performed and these indicated that both the estimates with or without the use of the ICD-10 codes Y10-Y34 showed similar patterns by migrant background.
Migrant background
For this study, respondents from Belgian, Italian, Turkish and Moroccan background were selected. Migrant background catches both foreign origin (Italian, Turkish and Moroccan) and migration generation (first-and second-generation). Foreign origin is defined by looking at (1) the nationality at birth of the parents (if the respondent was still living at home in the census of 2001 or 1991; if both parents have a non-Belgian nationality at birth, the nationality at birth of the father is selected), (2) the own nationality at birth (if not living with the parents or the nationality at birth of both parents is Belgian or unknown) or, (3) the current nationality (if the current nationality is foreign or the own nationality at birth is unknown). Migration generation uses information on country of birth and age at immigration. First-generation migrants are foreign-born individuals who came to Belgium at the age of 7 or older. Second-generation migrants are foreign-born persons who arrived in Belgium before the age of 7, or are of foreign origin and born in Belgium.
Socioeconomic position
Socioeconomic position (SEP) is measured using three indicators: employment status, educational level and housing status. We operationalised employment status into two categories: (1) having a job at the time of the census (reference group) and (2) not working. Educational level was recoded into four groups: (1) no/primary education (reference group); (2) lower secondary education; (3) higher secondary education and (4) higher education. Finally, housing status was added as a proxy for material wealth. This variable combines housing comfort with ownership status and consists of six categories: low-comfort, mid-comfort and highcomfort tenants; and low-comfort, mid-comfort and high-comfort owners. 26 Low-comfort tenants served as the reference group.
Statistical analyses
First, baseline descriptives by migrant group and gender are calculated. Second, absolute differences are assessed to quantify the burden of suicide mortality. Indirect age-standardized mortality rates (ISMRs) are calculated for each migrant background, separately for men and women. Indirect standardization is applied using the Belgian population in the 2001 census as the standard population. Third, regression analyses were performed to capture relative differences in suicide mortality. Two gender-specific Cox models were fitted per migrant background: (1) controlled for age; and (2) controlled for age and for all three socioeconomic factors jointly. All variables were included by stepwise entry. The proportional hazards assumption was tested for all variables; 27 no violation of this assumption was found. To make our findings more robust, the missing values have been approached by two different techniques: multiple imputation (number of imputations = 15) and listwise deletion (Appendix 2). The missings were selective and substantial, and comprised mainly people from socially deprived groups. Assessing both absolute and relative differences allows for a comprehensive picture of inequalities and enhances (future) comparability. [28] [29] [30] All analyses were carried out for men and women separately, and were performed using Stata/MP 13.
Results
The 
Absolute differences in suicide mortality
In total, we identified 11 522 cases of suicide mortality (8402 men and 3120 women) (table 2). Considerable differences in ISMRs were found according to migrant background and gender. Both men and women of Belgian origin commit suicide more often compared to their peer groups from migrant background. Among men, the highest ISMRs were observed in Belgian men (40.0 per 100 000 person-years (PY); 95% CI 39.1-40.9) and the lowest in men of Turkish and Moroccan origin (16.0 per 100 000 PY; 95% CI 11.7-21.3 and 13.9; 95% CI 10.8-17.7, respectively). The ISMRs for Italian men were somewhere in between. Among women, the rates range from 15.1 (95% CI 14.5-15.6) in Belgian women to 5.0 (95% CI 2.8-7.6) in women of Moroccan origin.
When considering migration generation, the risk is higher for the second generation compared to the first generation. The absolute differences between the first-and second-generation migrants are more marked for men than for women. The largest differences are found in men of Moroccan origin and women of Turkish origin. For example, the difference in mortality rate for men of Moroccan origin between the first and the second generation is 19.7 per 100 000 PY. The rate of death by suicide for second-generation Turkish women is 2.5 times that of first-generation women although there is an overlap between confidence intervals. For men of Moroccan origin, the suicide mortality rate increases to 27.1/100 000 PY for secondgeneration migrants (3.7 times higher compared to the first generation) (table 2).
Relative differences in suicide mortality
Relative differences by migrant background and gender are presented in table 3 (model 1). The Cox regression models show a similar pattern as the ISMRs. The hazard in the Belgian reference group was highest for both men and women. Generally, the hazard is lowest for respondents of Turkish and Moroccan origin for both genders. Relative differences by migration generation indicate, analogous to the absolute differences, that the second-generation migrants are at highest risk for suicide mortality.
Mediating effects of SEP indicators
When socioeconomic determinants are introduced into the Cox regression models (table 3 model 2), the differences between the Belgian reference group and the migrants are higher. Although respondents of foreign origin (e.g. Turkish and Moroccan) have a generally much lower SEP, their mortality risk is lower compared to the Belgian majority. After controlling for SEP, the differences between the migration generations remain similar to the ones in the first model (table 3) .
Discussion
Summary of findings
Native Belgian men and women have the highest risk for suicide mortality. The lowest risk is found in Turkish and Moroccan respondents. The risk in Italian respondents is in between. In all groups, the risk of suicide increases with migration generation although this effect is not always statistically significant. The largest differences were found in men of Moroccan origin and women of Turkish origin. When SEP was taken into account, the mortality risk was lower in all migrant groups versus the native Belgian population.
Interpretation
The findings of this study show similarities to previous studies. Consistent with the results of other studies, the risk of suicide mortality increases by migration generation [31] [32] [33] and the mortality risk is highest in the native majority group. 6 Also similar to earlier studies, socioeconomic indicators alone are not sufficient to explain the differences in suicidality. [4] [5] [6] 32 Interpretations for these differences between migrant groups can probably be found in variations of cultural attitudes towards suicidality. 34 Despite the growing diversity in western societies, there is currently no existing theory in suicidology that incorporates cultural aspects.
Particular migrant groups can experience a different sensitivity to several risk and protective factors. 35, 36 Religious restrictions are likely to discourage suicidal behaviour more in groups of Turkish and Moroccan origin compared to groups of Italian and Belgian origin. 34, 37 Since religious beliefs are not questioned in Belgium, we implicitly assume in this study that the majority of the respondents of Turkish and Moroccan origin are Muslim 38 and mainly the Islam strongly forbids suicidal behaviour.
39 Further, depending on the level of acculturation the effects of religion might decline over time. Also, other mechanisms (access to health care, discrimination and stigmatization, the impact of residential segregation, social isolation, mental health problems, substance abuse or violence) should be taken into account when studying differences in suicidality by migrant background. Future studies should further investigate these various factors across different cultural environments, 34, 35, 40 since their impact might intensify in secondgeneration migrants.
Limitations and strengths
When interpreting the results of this study, several methodological aspects should be considered. The consequences mainly have an impact on the migrant groups under study. For the 2001 Belgian census data, we found that the registration for the different ICD-10 codes for suicide differs according to migrant background. It is possible that cultural and social stigmas play a role in reporting suicide mortality. 37 The difference between the higher percentage of deaths registered for the ICD-10 codes Y10-Y34 (event of undetermined intent) for respondents of Turkish and Moroccan origin compared to the respondents of Italian and Belgian origin is a potential indication in this direction. Therefore, we chose to include these particular ICD-10 codes in this study. Although the observed differences between the origin groups were already significant when limited to the ICD-10 codes X60-X84 and Y870 (results not shown).
A major strength of this study is that the dataset covers the entire Belgian population and has a long follow-up period. Belgium has a relatively large share of migrants and the large number of respondents makes it possible to divide the population in small subgroups without loss of statistical power. Another important strength is that different indicators for SEP were used (educational level, employment status, housing status) in order to capture SEP as complete as possible. Each SEP indicator had an independent effect, but also captured a common SEP component. The generalizability of our results is slightly restricted by missing values which mainly affect the small subgroups. The use of two approaches (multiple imputations and listwise deletion) for dealing with missing values indicated that our findings are fairly robust. To account for possible misinterpretations, sensitivity analyses have been carried out. No substantial differences were detected.
Conclusion
This study is one of the first to investigate the rate of suicide mortality of different migrant groups versus the native population in Belgium and contributes to the field of suicide research by comparing these groups and accounting for SEP. The investigated migrant groups were less at risk for suicide mortality compared to the majority population in both men and women. Although general ISMRs were lower for migrants, the results across migration generations underscore the minorities' increasing vulnerability to suicidal behaviour over time. Future research should bring clarification in the understanding of the risk and protective factors of suicidal behaviour and should learn from the observed divergence and evolution between different population groups. Then, concrete policy perspectives can be formulated to tackle the burden of suicide.
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Key points
There is an overall lower risk of suicide mortality in the population of Italian, Turkish and Moroccan origin compared to the Belgian majority. Nevertheless, in all origin groups, the suicide risk increases from the first to the second migration generation. Expand current suicide prevention strategies by paying more attention to important differences in suicidality between different population subgroups.
